Summary
A major cause of male reproductive failure in a C57BL/6N mouse production colony is self-inflicted mutilation of the penis. The extent of the damage ranged from loss of the distal end to loss of the entire penis. From January 1974 to August 1976, 645 adult male mice with mutilated penes were removed from this colony-where the monthly census was 9500 mice, mated 1 male to 4 females using a continuous mating system. On necropsy, it was observed that the substance blocking the urethra in the penile stump resulted in urine retention, grossly distending the urinary bladder. Proteus mirabilis and other bacteria isolated from the urethral plugs were considered secondary invaders.
Since the male genital organs have a less burdensome role in the reproductive process than their female counterparts, they appear to be less subject to diseases which cause infertility. Various causes for male infertility are stated in the literature, including the most recent report by Moutier (1976) of the pleiotropic effect of the autosomal recessive mutation olt, but we were unable to find any references to infertility due to self inflicted mutilation of the penis. This report describes the clinical and microbiological features of this condition in the C57BL/6N strain of mice.
Case report
The genetically-defined foundation stocks of the C57BL/6N mouse strain produced at FCRC are maintained at the Genetic Repository of Inbred Rodent Strains, Veterinary Resources Branch, National Institutes of Health, Bethesda, Maryland. The monthly census of the FCRC breeding colony, an expansion by random mating of not more than 4 generations from the genetically-monitored NIH stocks, was 9500 breeders. Each breeding unit of 4 females and 1 male was set up when the animals were 6-8 weeks old. They are housed continuously in 45 x 25 x 11 cm polypropylene cages and receive a commercial pelleted diet ('Sterilizable Lab Blox'; A\lied Mills, Wayne Speciality Feeds Department, 110 North Wacker Drive, Chicago, Illinois 60606, USA) ad libitum. Chlorinated drinking water (10-15 ppm) is provided from bottles. Cages and bedding are changed twice weekly.
From January 1974 to August 1976, 645 adult C57BI/6N male mice were found with mutilated penes. The extent of the damage ranged from loss of the distal end to loss of the entire penis leaving an open wound with intense subcutaneous swelling of the surrounding area ( Fig. 1) . In most cases the wound healed and urine drained intermittently from an opening in the healed lesion. Those mice with mutilated penes were necropsied. In some cases a solid whitish material was observed blocking the urethra. This material could be seen in the exposed urethra of the remaining penile stump (Fig. 2) . It resulted in the retention of urine in the urinary bladder, distending it to several times its normal size. The material blocking the urethra was examined under 10 x magnification for its morphological characteristics.
The urethral plugs in 72 cases were cultured for bacterial isolations. The cultures were incubated on 5 % sheep blood, MacConkey's, Mannitol salt, and Pseudosel agars at 37°C for 24 h. The bacterial isolations and identifications were made according to the methods given by Blair, Lennette & Truant (1975) .
In the absence of a receptive oestrous female, on the other hand, the aggressive sexual activity by the male leads to spontaneous ejaculations. Although it can be assumed that spontaneous ejaculation of semen is of little consequence to the animal, this is not true of spontaneous incomplete ejaculation, where the urethra may become blocked, preventing the normal voiding of urine. The urethral blockage, as well as pressure from urinary retention, results in pain and causes the animal to gnaw and mutilate itself. When the plug material was removed from the urethra and observed under 10 x magnification, it appeared morphologically similar to the acellular mass which composes the core of the vaginal plug.
Of the 72 cases cultured, Proteus mirabi/is was isolated from 50-0%, while Enterobacter cloacae, Enterobacter ha/nia, Escherichia coli, Klebsiella pneumoniae, Pasteurella pneumotropica, Pseudomonas aeruginosa, Staphylococcus aureus and Staphylococcus epidermidis were isolated in 1-4-8'3 %. Although Proteus mirabi/is was isolated in pure culture in 44·4 % of the cases, most other cultures contained mixep bacterial populations. Proteus mirabilis and the other bacteria were isolated in pure and mixed cultures. Because of the variability of the bacterial populations, the bacteria isolated were considered secondary invaders. Pyelonephritis was not observed in the 645 cases examined.
. Although this report describes the occurrence of mutilation of the penis in the continuous harem breeding system, similar lesions were also seen in cages containing only male mice. This condition was not reported, however, in the foundation stocks where the mice were mated in a ratio of 1:1. To establish that the mutilation of the penis was selfinflicted, mice with early lesions of penile mutilation were isolated. Self mutilation was observed, dispelling any doubt that the damage to the penis was self-inflicted, although it is believed that once mutilation is initiated, further damage is promoted by the aggressive and cannibalistic tendencies of this strain.
In males with a damaged penis, successful mating becomes restricted or impossible. To maintain breeding efficiency it is recommended that the penis be examined each time the male animal is handled, and affected animals replaced promptly by healthy males. 
Results and discussion
The 645 cases of mutilated penes represented 8,5 % of the male breeder population. The greatest incidence occurred in animals 2-4 months of age (Table I) .
Typically, the sexually mature C57BL/6N appeared to be nervous and hyperactive. By 6-7 weeks of age, the male is constantly chasing and mounting, apparently at random, all females within his cage even though none may be in oestrus.
In the presence of an oestrous female, Wimer & Fuller (1975) found that while mating the male mouse will make from I to over 100 intromissions before ejaculation. The ejaculate consists of semen and a mixture of secretions of the male's vesicular and coagulating glands, and when deposited in the vagina solidifies to form the vaginal plug. According to Parkes (1926) the plug normally dissolves and is voided from the vagina within 16-24 h, but may last as long as 48 h.
